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   This paper investigates a thin platy structure and silt cap found in the river terrace 
deposit of  Kosa-ri, Samchok-gun,  Kangwon-  do, Korea, in order to examine whether 
the structures are indicative of former cold environment and are useful for geomor-
phological chronology.
1 Description of river terraces 
   The Yukbaek-san Surface is known as a typical example of the high planation 
surface in the middle part of the Korean Peninsula (Kobayashi 1931), and it is dissected 
with the incised meandering Oship River (Kwon, H.J. 1980) (Fig. 1). The length of the 
Oship main stream is 52 kilometers and its mean gradient is  19.23%''. 
   At Kosa- ri, the upper part of the Oship River, a lower terrace along a tributary 
disrupts a higher terrace formed parallel to the main stream (Fig. 2). 
   The main-stream terrace is a strath terrace which stands about 30 meters above 
the present river floor. At Wipol the terrace is composed of a gravel layer 3 meters 
thick which lies on the weathered bed rock and is covered with slope deposits. The 
gravel layer consists of mainly subrounded pebble to cobble with weathering rinds  0.5-
1.0 centimeter thick. The matrix is sand, which has been cemented. The yellowish 
brown soil with reddish B horizon is formed on the terrace. The characteristics 
suggest that the main-stream terrace has been subjected to at least one cycle of 
weathering in warmer condition of the interglacial period. 
   The tributary terrace is a filltop terrace with the relative height of about 15 meters 
above the present river floor. The terrace is composed of poorly sorted pebble- or 
cobble-sized subangular or subrounded gravel with fresh surface. At Panggogae a 
lenticular bedding of 0.5 meter thick fine sandy silts appears 3 meters below the terrace 
surface (Photo 1).
2 Description and discussion of cryogenic structures 
   In the fine sandy silt layer in the tributary terrace depoits of this area, microcracks
THE SCIENCE REPORTS OF THE TOHOKU UNIVERSITY, 7TH SERIES (GEOGRAPHY) 
Vol. 38 No. 2, December 1988, 133-139. 
 Department of Geography, Kongju National Teachers Univ., KONGJU, Korea.
 134 S.G. CHOI
   
• ----77----),  '------ 5 ---/,t7,--1,?--°_,Sa.mchok -       z. 
•   
•Mt. Duta-.)               1353 --             F--.__-----r, 
                                    QC),.shi                                           -3',"----4.--F,D..Z                                         - ......,o),i2./r,"),..-s--,..                                    ...-,v) .,(i-,.,, 
                                   rr---\
_--........\,,c"\--).7.J''--b\                                                                C' '''           -..t,_,:\..c3---,... _Th„,?,...... 
                         2!<''.\ 
                       6'1— 
                                                                     I' 
                               - ;
5,2):( .:,,_„„_,,,,._.42.1N284°E,"- 
  rn... 
                        ek --../. .:,7.:-..,_.)H_.-:=7'.,                           -
c),.:,%.....".,R.I.:--,3.--Si_,.. / 
-- F")—C?--'-',(, y''''                                                        --.' t7..j-')Ce-).---' -'':-.'i ,
,r.. 




 %-",.-}1..C....-''-.--s.,',,--1,' :- 6A7,..'I' 
,.2,  ;0-1                                                               <',,(),i-





_.1                 _,...._.=.-_—     maF,_  ..  ,.., •       ° • , .. 
 2 ..----P° 
. ....   (p                                                          . I                                                       
. P:riggogae 
 '')1.7,••:•''— Kosa-  ri •  -  ±  2 
. / ... .. ,. 
 41 , C 
                         Mt. Yuk-
                    r`-,, ..Lbaek  ,,,  ,=,  v '''''.:'wir-10( 
 4c',.)1`'f.A,','1244•:,.,-..  , _.,,_Ju) A  I 
 ••Taebael.--..,•:•:,- 0  5  km  .  
c  -  shi  •  •  /  , 0'500m 
 1.1 above 1,000 m rivers study area 
 Fig.  1 Study area. 
                 Figures mean altitudes in meter. 
     Main- stream terrace
 -  Direction of 
                          main stream 
Fig. 2 Idealized diagram of river terraces in  Rosa-fi.
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millimeters apart are developed parallel to the terrace surface (Photo 2). These platy 
structures are not observed in the gravel layers which overlies or underlies the fine 
sandy silt layer. While, the top face of stones in the gravel layer is coated with fine 
materials ranging from clay to fine sand (Photo 3). And the whole terrace deposit is 
densely packed. 
   The platy structures in soil millimeters apart, as seen in Photo 2, are difficult to 
explain merely in terms of water table fluctuation or desiccation  alone2). These platy 
structures may be formed by ice segregation and accompanying desiccaion with the 
growth of ice lenses in the course of soil freezing. The commonest form of segregated 
ice is that of ice lenses growing parallel to the thermal gradient in the sediment, usually 
roughly parallel to the soil surface (Van  Vliet-Lanoe  1985  ; Oh 1987). Ice lensing is 
also sensitive to the grain sizes of sediments, and is more likely to proceed in silty 
sediments than in clay or sand (Williams 1961). 
   The coating of the top face of the stones with fine material, as seen in Photo 3 is 
called silt capping, and considered the result of the sorting and coating of fine material 
under the periglacial environment. The sorting proceeds due to the alternative freez-
ing and thawing in  soil'', and the capping operates on the top face of the gravels, which 
functions as a physical discontinuity, through the pressure from frozen layers growing 
with the extension of freezing front in the deposits (Fenwick  1985  ; Kwon, S.S. 1987) 
   As for the terrace deposit in the area, platy structures are found only in fine sandy
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silt layer and parallel to the ground, silt capping appears on the top of the gravels, and 
the deposits as a whole are densely packed. These facts show that these structures 
are directly or indirectly associated with the action of freezing and thawing in sedi-
ment. Under the present conditions the soil freezing during the wintertime in Kosa-
ri area, however, occurs only in the shallow part near the  surface. Therefore the 
platy structures appearing 3 meters below the surface and the silt cap appearing 
farther down seem to be fossil cryogenic structures formed by alternative freezing and 
thawing under some climatic conditions colder than those of today. 
   The sediments of the tributary terrace at Kosa-ri have a low degree of roundness 
and are poorly sorted in comparison with the present river floor sediments. Moreover 
the weathering of deposits has not proceeded to a considerable degree. Thus, it is 
indicated that the sediments were deposited in cold environments, where running water 
does not count so much, of probably the last glacial stage. 
   The cryogenic structures are generally well preserved, unless they are submitted 
to actual pedogenesis (Oh 1987). During the last glacial period the Korean Peninsula
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Photo. 3 Silt cap on the top face of gravel. 
 SC: Silt cap.
was under a periglacial environment (Kim 1971), and fossil periglacial cryogenic 
structures formed during this stage are found in many granite regoliths of Korea 
(Kwon,  S.S. 1987). Fossil cryogenic structures in the present temperate zone have 
been reported in various parts of Europe (Van  Vliet-Lanoe and Coutard 1984). 
3 Conclusion 
   In the deposits of the tributary terrace of  Kosa-  ri area, there appear fossil 
cryogenic structures (platy structures and silt caps) formed under periglacial environ-
ments during the last glacial period. The characteristics of terrace sediments and the 
stratigraphy with respect to the main-stream terrace show that the tributary terrace 
was also formed during the last glacial period. The fossil periglacial cryogenic 
structure seems to serve as a valuable index for terrace dating in Korea, where 
materials for the dating of  river terraces are scarce. 
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                                   Notes 
1) Since the Tabaek Mts., the backbone mountains of the Korean Peninsula, are located at the 
   eastern part, the rivers east of the mountains are characterized by short stream lengths and 
   steep longitudinal gradients. The Oship River, Samchok has a gradient of river floor 52.94 
 % at the upper part,  4.71%0 at the central part, and  1.76%0 at the lower part, while the Han 
   River, which flows through the western slope of the mountains, has 1, 0.82, and  0.23%0 
   respectively (Jo, 1987 p. 35). 
2) Effects of water table fluctuation in soil, for example the soils with tiger stripes (Mitsuchi 
   1972), are not restricted in so small area as the lenticular bedding seen in Photo 1. 
3) This process is controversial, but it is generally agreed that this process is due to alternative 
  freezing and thawing in soil (Brewer and Haldane  1957  ; Bertouille 1972 ; Van  Valiet-
  Lanoe 1985). 
4) The soil surface temperature of the coldest month, Samchok-shi is —  0.7°C  , while the soil 
   temperature at 0.2 meter below the surface is  0.1°C, and the temperature at 1.0 meter below 
   is  5.2°C (Central Meteorological Office of Korea 1984).
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